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Against the background of strong noise on signal detection has important 
applications in communications, electronics, physics and etc. With the rapid 
development of resource exploitation and military communication in oceans, there are 
frequent underwater operations. Noise intensity is strong in oceans, which limits the 
performance of devices, and then decreases the effectiveness and reliability of 
information detecting and transmission. Stochastic resonance is different to traditional 
linear method. It can transform some part of noise energy into desired signal energy. 
Up to now, the influence of system parameters selection in stochastic resonance 
performance has not been quantitatively discussed. Firstly, a method of parameter 
selection is proposed in the article, which is proved to be effective in two steady state 
system by numerical simulation. Then, there is discussion about the influence of 
different noise intensity in bistable system to search the optimal noise intensity.  
In the paper, signal to noise ratio (SNR) is used to the measure performance for 
period signals. Two methods are proposed to compute power spectral density (PSD). 
And bit error rate (BER) of aperiodic signals detection including binary baseband 
signal detecting and binary amplitude shift keying (ASK) signal detecting are studied. 
The results of theoretical analysis, numerical simulation, and practical 
application showed that stochastic resonance was superior to traditional linear method 
in signal detection against strong noise perturbations. Stochastic resonance theory has 
further applications in many areas, such as underwater acoustic signal detection. 
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随机共振的概念最早是在 1981 年的论文《The Mechanism of Stochastic 
Resonance》中首次出现，由意大利学者 Benzi 等学者在研究气候变化与古冰川
问题时作为一种对气候变化的理论解释而提出来的。根据过去 106 万年的地质资
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